Prior research has shown that individual differences in users' cognitive style and gender can have a significant effect on their usage and perceived usefulness of management information systems. We argue that these differences may also extend to computer-mediated knowledge management systems (KMS), although previous research has not tested this empirically. Where employees are expected to use KMS for acquiring and sharing knowledge, we posit that some will gain more benefit than others, due to their innate personal characteristics, specifically gender and cognitive style. Based on a sample of 212 software developers in one large IS organization, the paper contains four main findings. First, we present support for the proposition that cognitive style has an impact on KMS usage, although not for all components of the system. Second, that gender significantly affects KMS usage, with males being more likely to use such systems than females. Third, we find that gender and cognitive style are largely independent of each other. Finally, the data suggest that there is a strong association between KMS usage levels and perceived usefulness. We conclude that if organizations do not recognize the inherent diversity of the workforce, and accommodate gender and cognitive style differences into their knowledge management strategies, they may be likely to propagate an intrinsic disadvantage, to the detriment of females and intuitive thinkers.
INTRODUCTION
A central element of most knowledge management implementations is a computerbased knowledge management system (KMS). Such systems are intended to provide a corporate memory, i.e. "an explicit, disembodied, persistent representation of the knowledge and information in an organization" (Heijst, Spek, & Kruizinga, 1997) . KMS are also designed to improve the sharing and dissemination of knowledge by facilitating inter-personal interaction and collaboration. It is generally accepted that while computer-based KMS may not be sufficient for effective knowledge sharing, they are nevertheless essential components in most organizational settings (Gold, Malhotra, & Segars, 2001; McDermott, 1999; Ruggles, 1998) . One central question, of concern to both researchers and practitioners, is how to get people to use these KMS effectively.
This paper examines the effects of individual user differences on usage and perceived usefulness of knowledge management systems. In particular we draw on the extant literature on MIS design and knowledge sharing to review the effects of cognitive style and gender. We argue that the design and implementation of knowledge management systems must take account of individual user differences, and that such systems will not be equally acceptable or useful to everyone. Where employees are expected to use KMS for acquiring and sharing knowledge, we posit that some will gain more benefit than others, due to their innate personal characteristics. This may create an unfair imbalance in users' ability to access knowledge, and ultimately contribute to an unanticipated disparity in individual performance.
In the next section we consider the potential implications of cognitive style and gender for KMS usage. On the basis of the literature review, four hypotheses are formulated and tested in one large software development organization, on a sample of software developers (n=212). We present findings to support the case for consideration of gender and cognitive style differences in KMS design and implementation. We conclude by discussing the implications of our findings for future research and for the effectiveness of knowledge management systems.
THEORY DEVELOPMENT AND HYPOTHESES

Individual differences in user characteristics
While the knowledge management literature is replete with discussions of knowledge and learning, it is remarkable that there has been almost no consideration of many key findings from management science and psychology. For almost three decades, research has investigated MIS design, in order to increase system acceptability, usage and usefulness. In particular, individual differences in user characteristics have been incorporated into MIS design frameworks since early in the 1970s (Lucas, Clowes, & Kaplan, 1974; Mason & Mitroff, 1973) . One of the first studies of information system design observed that "historically, information systems theorists and practitioners have at best given lip service to the notion of individual differences in information systems design" (Dickson, Senn, & Chervany, 1977) . Zmud provides a fuller review of early work, noting that individual differences, particularly cognitive style, and contextual factors such as the nature of the task and organizational characteristics could have significant effects on MIS design and use (Zmud, 1979) .
Cognitive Style
Cognitive style refers to the consistent individual differences in the way people process information to make decisions (Messick, 1976; Ruble & Cosier, 1990; Tennant, 1988) . It is concerned with how people think, solve problems, relate to others, and learn (Witkin, Moore, Goodenough, & Cox, 1977) . It seems therefore to be a particularly relevant construct for examining the usage and effectiveness of KMS. The foundations of the cognitive style construct derive from the identification of logical and non-logical processes in decision-making (Barnard, 1938) , the use of heuristics (Newell & Simon, 1972) and the distinct neurological activities associated with the two halves of the brain (Doktor, 1978; Entwhistle, 1981; Sperry, 1973) . It has been argued that individual cognitive styles can be classified into two distinct types, systematics and heuristics (Robey & Taggart, 1981) , analysts and intuitives (Schweiger, 1983) or left-brain and right brain (Leonard & Strauss, 1997) . A right-brain or intuitive orientation refers to people who make immediate judgements based on feeling or intuition, while a left-brain or analytic orientation refers to judgement based on reasoning, analysis and a focus on detail. Intuitive learners are relatively non-conformist, prefer open approaches to problem solving, and rely on random methods of exploration. Analytical learners tend to favor structured approaches to problem-solving and depend on systematic methods of investigation using "hard data" (Allinson & Hayes, 1996) . Implications of cognitive differences for MIS design Individual differences in cognitive style have been shown to have significant implications for MIS design. On the basis that there are individual differences in cognitive style, it is argued that decision aids that match the cognitive style of users will result in better system usage (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989) and individual performance (Lusk & Kersnick, 1979; Mann, Watson, Cheney, & Gallagher, 1989; Snitkin & King, 1986) . Analytical thinkers are more willing to use Information Systems in general (Lucas, 1975; Snitkin et al., 1986) , and especially those systems that employ quantitative models and mathematical techniques (Benbasat & Taylor, 1978; Lu, Yu, & Lu, 2001; Lusk, 1973) . In relation to preferred methods of communication, analytics favor electronic media while intuitives elect for face-to-face methods (Barkhi, 2002) . Cognitive style is also correlated with job function and job level. Several studies have shown that there are differences in cognitive style between different job functions (Allinson et al., 1996) , even in the same organization, confirming the stereotypical perceptions that for example, accountants and bank managers are highly analytical (Agor, 1986) , while personnel managers tend to have a comparatively high intuitive orientation (Kirton, 1989) .
One has to be careful however in drawing conclusions from this finding. One the one hand, people who are employed in specific job functions may self-select, based on knowledge of their own preferences, or they may be screened by the staffing policies of the employer. On the other hand, there is some evidence to the contrary (Fox & Spence, 1999) , and supportive arguments that diversity in functions is desirable to stimulate divergent thinking and creativity (Walsh, 1995) . Cognitive style is also believed to be associated with seniority, wherein senior managers exhibit more intuitive cognitive styles (Agor, 1986; Allinson et al., 1996; Allinson & Hayes, 2000; Mintzberg, 1976) . If cognitive style is associated with MIS usage, and senior managers are consistently more intuitive, then their usage of computer-mediated modes of communication, and KMS is likely to be lower.
Cognitive style and learning
Cognitive style has implications for individual and organizational learning. Learning style is usually regarded as a sub-category of cognitive style. In terms of the experiential learning model (Kolb, 1984) , cognitive style influences how people learn: "...cognitive style influences how people process the information that enables them to interpret changes in situations, assess the consequences of their own and others' actions in situations, and use this understanding to refine or radically redefine their subjective theories or mental models of how the world operates" (Hayes & Allinson, 1998) .
Learning and knowledge sharing are interdependent (Nonaka & Takeuchi, 1995) . At the individual level, people learn from personal experience and reflection, subsequently putting their new insights into practice. Group level learning proceeds by communicating and sharing new insights with co-workers (Brown & Duguid, 1991) . At both levels, the effectiveness of learning is influenced by the subjective norms of the organization (Fishbein & Ajzen, 1975) . For example, at the individual level, learning depends on the degree to which employees are empowered to experiment and try out new ideas. Subjective norms will also influence the degree to which groups are facilitated to communicate experiences and feel able to articulate lessons learned, including failures, to their colleagues (Garvin, 1993; Mintzberg, Ahlstrand, & Lampel, 1998) . Individual and group learning can subsequently contribute to the enhancement of organizational learning, provided the insights are judged sufficiently useful to be embedded in organizational routines (Levitt & March, 1988; Nelson & Winter, 1982) . These routines include the rules, procedures and conventions of practice and the underpinning, and sometimes contradictory, shared mental models, paradigms and beliefs (Jones, 1995) .
There are still widely differing views about the nature of organizational learning and its relationship with individual learning. Some have argued that organizational learning is an anthropomorphic fallacy or paradox (Argyris & Schon, 1978) , in that organizations only learn through their individual members (Kim, 1993) . Others define organizational learning as a process of improving the capacity of the organization to take reliable and consistent action through knowledge (Fiol & Lyles, 1985; Weick & Roberts, 1993) . This latter perspective assumes that organizations have sets of explicit and implicit rules that prescribe the way members behave (Swieringa & Wierdsma, 1992) . These rule-sets or shared mental models represent the institutional paradigm and "weltanschauung" (Clegg, 2000; Herf, 1987; Kim, 1993 ) that exists in the minds of individuals, "squeezing" each others' ideas, and assumptions into a common shape (Douglas, 1986) . Daft and Weick refer to the same phenomenon when they observe that while individuals come and go in organizations, there is an order and regularity to the way organizational members continue to respond (Daft & Weick, 1984) , because of this pervasive shared mental model that enables past experience to be applied to current problems. So potentially, cognitive style can influence both individual learning and organizational learning through the collective "cognitive climate" (Kirton & McCarthy, 1988) and shared mental models that influence knowledge acquisition and action.
Gender differences and IS usage
The effect of gender on decision support system design was recently re-examined (Powell & Johnson, 1995) . Powell and Johnson evaluated an extensive literature on gender differences, beginning with Sweeney (Sweeney, 1953) underlining the need to consider differences in male and female decision-making and information preferences. They observed that there has been a significant decline in the number of studies examining the effect of gender differences on judgement processes, perhaps because of a reluctance to explore such a sensitive issue. Others have noted the lack of gender-based research on IT implementation and diffusion (Gefen & Straub, 1997; Kwon & Zmud, 1987; Truman & Baroudi, 1994) . Of the few extant studies, there is some evidence that more attention should be given to gender effects on IT perceptions and outcomes. For example, males have been shown to feel less apprehensive about computer usage than females (Frankel, 1990; Gilroy & Desai, 1986) , and that there are gender differences in the perceived usefulness and ease of use of e-mail (Gefen et al., 1997) . However, there are, as yet, no definitive findings.
Gender is also associated with cognitive style, although there are conflicting findings. The weight of evidence suggests that males are more intuitive than females (Agor, 1986; Allinson et al., 1996; Kirton, 1989) although an important methodological issue has been raised regarding the populations used for empirical testing of this hypothesis. Many studies use student populations for development of cognitive style instruments, or for testing the relationship between cognitive style and gender, sometimes producing opposing results (Spence & Tsai, 1997) . In such circumstances, the findings may not be generalizable to employees in organizational contexts (Benbasat et al., 1978) . In fact there is some evidence to show that while women are less intuitive than men in the general population, this difference disappears in the management context (Johnson & Powell, 1994) , "perhaps as a result of socialization or the selfselection or deliberate recruitment of intuitive women" (Allinson et al., 2000) .
Individual Differences and KMS
There is therefore justification for investigating the effects of cognitive style and gender, in the context of information systems implementation. Cognitive style affects how people process information and learn, and influences their usage and perceived usefulness of information systems. Thus, it seems plausible that individual differences in cognitive style and gender could influence users' propensity to use KMS for knowledge sharing. In general, only a relatively small amount of knowledge management research has alluded to the possible influence of cognitive or gender differences on collaboration and knowledge sharing in KMS contexts (Gold et al., 2001; Leonard, 1995) . This has yet to be tested empirically. While there has been some skepticism about the relevance of cognitive style research for information systems (Huber, 1983; Schweiger, 1983) , the subsequent emergence of more robust studies and instruments has ensured that investigation "continues unabated" (Powell et al., 1995) . In the light of enduring concerns about how to get employees to use KMS and to achieve improved performance through knowledge sharing, it appears that a substantive body of relevant work on MIS design has largely been ignored. We believe that this earlier MIS research has potential implications for the usage and perceived usefulness of KMS. From the preceding literature, four hypotheses can be developed with regard to KMS usage and impact on individual performance.
Hypotheses
First it is suggested that an emphasis on IT infrastructure and intranet technology to capture and disseminate organizational knowledge may be fundamentally more suitable for left-brain dominant "analysts" who prefer to learn by detailed search and step-by-step reasoning. Conversely, intuitive learners are likely to find this environment constraining and perhaps even frustrating, especially where they are required to contribute to, or use such systems. These rightbrain dominant "intuitives" may be more receptive to personalization or socialization approaches to knowledge sharing. Thus we hypothesize that, H1:
The degree of usage of specific computer-based knowledge management tools within a knowledge management system will be significantly associated with the predominant cognitive style of the users.
Second, given the evidence that suggests a gender effect on MIS usage, we propose that, H2: H2: KMS usage will be significantly associated with users' gender.
Third, given that females are thought to be more analytic than males, and that analytics appear to use computer systems more than intuitives, it seems possible that there are interaction effects between gender and cognitive style (Spence et al., 1997) . Therefore it is proposed that, H3:
H3: There will be interaction effects between gender and cognitive style in the usage of KMS; i.e. gender and cognitive style are inter-dependent.
Finally, since intensity of KMS usage is not as important as the improved individual performance that results from use, we propose that KMS usage will also be correlated with perceived relative advantage or perceived usefulness of the system, with regard to individual users' tasks. Therefore we hypothesize that, H4:
H4: There will be a significant correlation between KMS usage and perceived usefulness.
To test these hypotheses, research was carried out in one large IS services and software development organization. In the following section we give details of the company, its knowledge management system, and the research method employed.
RESEARCH METHOD
Research Setting
To test the hypotheses, a survey was carried out in an international software development company. The company employs more than 30,000 staff in over 40 countries, providing a range of solutions including enterprise applications integration, e-business software, databases, legacy management and customized applications for banking, finance, manufacturing, healthcare and public utilities. This company had been explicitly engaged in a knowledge management initiative for three years. The purpose of this was to support the software development and service delivery process, through sharing of best practices.
It had appointed a Chief Knowledge Officer and, perhaps not surprisingly, had an extensive information systems infrastructure specifically designed to support knowledge management. This included (i) a knowledge repository containing program specifications, customer feedback assessments, project reviews, (ii) a "yellow pages" directory of expertise based on a formal competence assessment process, (iii) a data warehouse with data mining software, (iv) collaboration tools (Lotus Notes) and (v) e-mail.
In the recent past, the company had been involved in a merger that had culminated in significant downsizing and loss of key staff. It now recognized the impact of this loss of expertise on its ability to deliver consistent services to customers and on the ability to develop new solutions and services, particularly in e-business markets. The knowledge management system was designed to facilitate the development of communities of practice and to stimulate the sharing of ideas and collaboration, especially across geographic regions and when staff were working for extended periods at customer sites.
Sample Selection
One large European unit of the company was the focus for the research. In this unit there were 257 employees working on software development. These included information analysts, programmer analysts, applications specialists, consultant architects and quality assurance analysts. We excluded software project managers and other support staff from the sample to focus only on employees who were associated directly with software development. While recognizing that this was not a completely homogeneous sample, its selection was designed to control for the effect of job function and job task on KMS usage. It was postulated that software developers were likely to use the KMS for comparatively similar reasons, i.e. for solving software-related problems.
Survey Instrument and Measures
After developing and pilot testing the survey instrument in collaboration with the company, the questionnaire was sent to all 257 professionals, with a supporting statement from the CKO to encourage a high response rate. The questionnaire contained 48 items, in four categories:
(a) Demographic questions, capturing respondents' gender, job function and length of tenure.
(b) Levels of respondents' use of the specific computer-based knowledge sharing methods and tools: e-mail, knowledge repository, Lotus Notes, data mining and yellow pages. These five questions asked respondents specifically about their use of computer tools to acquire knowledge for problem solving and decisionmaking. Thus, for example it was stressed that responses to e-mail usage should only be concerned with knowledge needs and not general e-mail usage.
(c) Respondents' perceptions of the usefulness of the KMS for their specific jobs. Two statements were included: (i) the knowledge management system has significantly improved my ability to solve problems related to my own work; (ii) the knowledge management system has significantly improved my ability to make good decisions about my own work.
(d) Questions to assess the respondents' cognitive learning style. The Cognitive Style Index, (Allinson et al., 1996) comprising of 38 items was used as a self-report inventory. Example statements are:
"I am inclined to scan through reports rather than read them in detail"
"Formal plans are more of a hindrance than a help in my work"
"I am most effective when my work involves a clear sequence of tasks to be performed" "I have difficulty in working with people who dive in at the deep end without considering the finer aspects of the problem"
Each of the 38 items in this instrument has a true-uncertain-false response mode, with scores of 2, 1 or 0 being assigned to each response. The closer the respondent's score to a theoretical maximum of 76, the more (s)he is likely to be analytical, while the nearer the score to zero, the more intuitive is the cognitive style.
Cognitive style instrument selection Selection of the instrument to measure cognitive style is crucial, and there are many validated instruments from which to choose. The instrument that has received most attention in the management research literature is the MyersBriggs Type Indicator (MBTI) (Myers & McCaulley, 1985) . A more recently developed instrument is the Cognitive Style Index (CSI) (Allinson and Hayes, 1996) . This instrument was chosen for the research because it has robust reliability and construct validity (Murphy et al, 1998; MacGillivary, 1999; Sadler-Smith et al, 2000) , and it was specifically designed for use with professionals and managers. The instrument takes only 5 to 10 minutes to complete, which is much shorter than the MBTI. The CSI has also been shown to have high correlations with scores from the MBTI (Allinson et al., 1996; Sadler-Smith, Spicer, & Tsang, 2000) .
The survey was distributed on-line using Microsoft SharePoint software. Respondents were offered the option to return a hard copy of the questionnaire anonymously if they so wished, and all were asked if they would be prepared to participate in a follow-up interview. The questionnaire was also distributed by hard copy, recognizing that not all respondents may use email regularly. As an additional incentive respondents were offered feedback on their scores in the Cognitive Style Index. After two reminder e-mails, 212 useable responses were received, giving a response rate of 82%.
RESULTS
Descriptive statistics of the respondents' gender, length of tenure and method of returning the questionnaire are contained in Table 1 . 
Use of Knowledge Sharing Tools
Respondents were asked to report how often they used each of the computer-based tools and facilities of the knowledge management system, as an aid to performing their job effectively. Each question was anchored on a five-point scale and the results are shown in Table 2 above.
Perceived Usefulness of the KMS Respondents were asked specifically about their perceptions of the usefulness of the KMS initiative (Table 3) . These questions were anchored by a 5-point Likert scale ranging from 1=strongly agree to 5=strongly disagree.
Taken at face value, these two sets of results in Tables 2 and 3 suggest that the organization's knowledge management approach, while having some success, has still a lot of scope for improvement. In terms of technology usage, apart from e-mail where over 80% use it regularly, the other technologies have a large group of between 43% -49% who use these facilities only occasionally at best. Respondents were reasonably evenly divided over the extent to which the technology was useful in problem solving and decision-making.
Assessment of Cognitive Styles
Given the above arguments about cognitive style, we hypothesized that these results were significantly associated with the respondents' cognitive orientation, with intuitive, "right brain" thinkers being less likely to use the technologies than "left brain" analysts who favored a more structured environment. Therefore we analyzed the respondents' scores from the Cognitive Style Index. According to Allinson et al, (2001) , distinguishing between intuitives and analysts should be done on the basis of "the median score (mdn=43) previously obtained for a large sample from the general work population" (p209). Thus, respondents were designated intuitive if they scored <43 and analytical if they scored >=43.
The distribution of cognitive styles for this sample is detailed in Table 4 :
The results indicate that this group of 212 software developers was almost equally divided between the two cognitive styles of intuition (56%) and analysis (44%). This is perhaps a surprising finding given the assumption that cognitive style correlates with job function and that we had endeavoured to select a fairly Key: 1 = Never; 2 = Occasionally (less than once a month); 3 = Often (between once a month and once a week); 4 = regularly (several times a week); 5 = all the time (every day) (Fox et al., 1999) . Before conducting any further analysis, we checked for the effect of method of data collection, since respondents could either return the questionnaire by e-mail or hard-copy. Using chi-square tests, no significant association was found between method of data collection and either the gender of respondents or their cognitive styles. We also tested for the effect of length of tenure in the organization. Again there was no significant difference in either gender or cognitive style. Finally we found no significant differences in either gender or cognitive style due to job title.
Hypothesis Testing
We posited that the polarity in cognitive style could be reflected in differences in usage of the various KMS tools and facilities (H1) and that there could also be a main (H2) and interaction effect (H3) of gender. To test for interactive as well as main effects, the relationship between KMS usage, cognitive style and gender was explored by means of two-way analysis of variance. The results for all five KMS components are shown below.
E-mail usage
As regards e-mail usage for knowledge sharing, there is a main effect for gender but not for cognitive style, and no interaction effect between gender and cognitive style, see Figure 1 . Inspection of Figure 1 reveals that males are consistently higher users of e-mail than females, and intuitives use e-mail slightly more than analytics, but not significantly so.
Use of data mining For data mining however, the results are somewhat different. Figure 2 reflects a main effect of both gender and cognitive style on the use of data mining tools, together with a slightly significant interaction effect (p<0.05) between gender and cognitive style.
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Key: 1 = never 2 = occasionally (less than once a month) 3 = often (between once a month and once a week 4 = regularly (several times a week) 5 = all the time (every day) These results suggest that analytic thinkers use data mining more than intuitives, and males use data mining more than females.
Knowledge repository usage
The results for data mining are mirrored in the use of the knowledge repository in Figure 3 below, except that the significance of the gendercognitive style interaction disappears.
Use of Yellow Pages
For Yellow Pages usage, male usage is higher than female usage, reflecting a significant main effect of gender. However cognitive style does not significantly influence usage of the yellow pages facility, neither does it have an interaction effect with gender. Intuitive thinkers use yellow pages slightly more than analytics, but this is not significant (Figure 4) . 
Usage of Lotus Notes
Finally, gender appears to be the main influence on usage of Lotus Notes for knowledge sharing, although there is also a main effect from cognitive style. Again, males use Lotus Notes more than females, and analytics more than intuitives ( Figure 5 )
In summary (Table 5) , cognitive style was significantly associated with KMS usage for three components of the system, namely data mining, the knowledge repository, and Lotus Notes (at the 5% level). In all three cases, analytics reported higher levels of usage than intuitives. These findings are in keeping with hypothesis H1. However, for e-mail and Yellow Pages, there was no main effect of cognitive style on usage, and in both cases intuitives' usage was slightly higher than analytics. Hypothesis H2 was supported across all five KMS components, where gender had a significant effect on KMS usage with males showing consistently higher usage levels. Finally, there was only an interaction effect between gender and cognitive style for use of data mining (at a 5% significance level), suggesting that gender and cognitive style are not strongly correlated. This does not support the hypothesis (H3) that males are more intuitive than females, or vice-versa.
W O R K I N G PA P E R S E R I E S FIGURE 5 -RESULTS OF ANALYSIS OF VARIANCE (COGNITIVE STYLE BY GENDER) FOR USAGE OF LOTUS NOTES
KMS Usage and Perceived Usefulness
For hypothesis H4, the two dependent variables that measured perceived usefulness of the KMS were regressed onto the five independent usage variables. Table 6 presents the results, showing that, with the exception of Yellow Pages, KMS usage is a strongly significant predictor of both dependent variables, i.e. perceived usefulness of the KMS for supporting problem-solving and decision-making.
DISCUSSION
This paper is concerned with the effective use of knowledge management systems for knowledge sharing. Through the lens of previous research on MIS design and usage, we hypothesized that individual user differences might have significant effects on KMS usage and perceived usefulness. The two most studied user variables in the extant literature were cognitive style and gender. The paper contains four main findings. First, that cognitive style has a significant influence on three components of KMS usage, namely, data mining, knowledge repository and Lotus Notes (at the 5% level), where users with an analytic cognitive style showed higher usage than intuitives. Conversely, for usage of Yellow Pages and e-mail, cognitive style had no significant effect, although intuitive users showed slightly higher usage levels.
This finding gives partial support for the consideration of cognitive style in the design of knowledge management systems. It seems plausible that analytic users would prefer quantitatively-based and step-by-step tools such as data mining, whereas intuitive users would feel more comfortable with text-based and less structured tools such as Lotus Notes and e-mail. As regards the results for e-mail usage, it may be that respondents did not distinguish clearly between general usage of e-mail and its specific use for knowledge acquisition and sharing, even though this was emphasized in the question. We also note that there was a relatively high percentage of users (17%) who used data mining every day. This suggests a need to examine more closely the content of communication and the nature of tasks with respect to the each of the five KMS components studied. To explain these mixed results for usage, one hypothesis is that the five KMS components could be differentiated by the skill levels required for their use. Thus, analytics might be more likely to persist with the detailed processes required to access information and knowledge in data mining or the knowledge repository, while intuitives would feel more comfortable with the relatively straightforward and simpler methods of e-mail and Yellow Pages.
Second, we have highlighted the effect of gender on KMS usage. These data suggest that gender has a more significant effect on KMS usage than cognitive style, with males using all KMS components significantly more than females. It may be that females prefer more inter-personal and face-to-face forms of interaction (Hodgson & Watson, 1987; Powell et al., 1995) . If this is true, then organizations should not rely solely upon computer-mediated knowledge sharing tools. Rather, they should acknowledge female preferences for inter-personal, socialization strategies (Coates, 1986; Tannen, 1994) .
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Third, the data suggest that gender and cognitive style are independent of each other, with the exception of data mining usage where there was an interaction effect at the 5% level.
Finally, we tested the relationship between KMS usage and its contribution to individual task performance, arguing that intensity of KMS usage is less important than the value of information and knowledge to support problem-solving and decision-making. Usage of data mining and the knowledge repository had the most significant influence on perceived usefulness, while use of Yellow Pages was not significant. It may be that users saw no direct benefit from being able to find whom to contact if they had a specific query, and did not associate Yellow Pages with knowledge sharing activity. Alternatively, the perceived benefit of being able to contact a knowledgeable colleague may be less than the benefit deriving from a direct search for information and knowledge in the KMS, particularly if the colleague is difficult to contact or is unhelpful. In this regard, the knowledge seeker's "evaluation apprehension" may also be relevant (Irmer, Bordia, & Abusah, 2002; Leary, Barnes, Griebel, Mason, & McCormack, 1987) . In other words, the knowledge seeker may fear the negative consequences of being perceived to know less than the contact person. Another explanation for different levels of usage and perceived usefulness could be differences in the general disposition to embrace technology Parasuraman, 2000) , although this should not be a significant issue for software developers in a high-tech firm.
Implications for practice
The presence of individual differences has implications for managers in general and for knowledge sharing in particular. First, cognitive differences are manifest in the work styles and decision-making preferences of individuals. Some prefer to evaluate evidence and make decisions through a very structured and logical process, generating a lot of options no matter what the urgency. Others make quick decisions, being guided by their emotions and intuition. Second, cognitive theory suggests that the medium of learning (and hence knowledge sharing) should match the cognitive styles of the individuals involved. In other words, people will learn and perform best in those situations where the information and knowledge processing requirements of the situation match their cognitive style (Hayes et al., 1998) . Third, gender differences, and to a lesser extent, cognitive style impact on individual usage and perceived usefulness of knowledge management systems.
Taken together, these findings underline the need to look beyond the androgynous user when designing and implementing knowledge management systems to support knowledge sharing. Lack of usage of KMS is often attributed to poor interface design, or lack of motivation, rather than more fundamental socio-psychological factors. In the age of the knowledge-economy, recognition of workforce diversity and equal opportunities are assuming more importance. To design KMS without attending to inherent disparities in users' propensities to use such systems could easily result in inequitable support for knowledge sharing, and consequent in-built differences in user task performance. Therefore, while annual performance appraisals should address knowledge sharing issues, it would be undesirable to assess individuals on the basis of KMS usage alone, as is the practice in some organizations, since, based on our data, this is likely to disadvantage females and intuitive thinkers.
Implications for research
These individual differences in gender and cognitive style support previous assertions that organizations need to choose their strategy for managing knowledge (Hansen, Nohria, & Tierney, 1999) . However, unlike Hansen et al, these data suggest that the choice should be determined more by individual user characteristics than those of the product or service. Moreover, whereas Hansen et al recommended that an organization should choose between personalization and codification for all users, we suggest that there should be a balanced approach to accommodate differences in cognitive style and gender.
More recently it has also been suggested that inexperienced users will perceive more benefit from knowledge sharing systems than experienced users (Haas & Hansen, 2001 ). It has also been argued that experienced employees will be likely to use KMS less because of their better-developed networks of contacts (Irmer et al., 2002) . We examined this issue, taking the length of time in the organization as a proxy for experience. We found no significant difference in perceived usefulness due to the effect of tenure. However, the measurement of users' experience is not straightforward. Long-serving employees will not necessarily have gained much more experience than recent recruits. Moreover, recent recruits could have come from other organizations where they had previously gained significant experience. Equally, using age as an indicator of experience, or time in the respondent's current position seems no more satisfactory. This is one of the first studies to examine the impact of individual user differences on the usage of computer-mediated knowledge sharing systems. While others have used socio-psychological constructs to examine knowledge sharing from the sharer's perspective (Leary et al., 1987) , we have focused on the other half of the dyad, i.e. the recipient. We encourage others to embrace the potential of using the extant management science and psychology literature to provide additional insights into the challenge of knowledge sharing.
Limitations and Future Research
This paper makes a contribution to the design and implementation of knowledge management systems by highlighting the need to account for individual user differences. We find it surprising that the substantive body of research on individual differences in MIS has so far gone unrecognized by the knowledge management community. However, there remain inconsistent findings regarding the effect of cognitive style and gender on computer system usage and perceived usefulness. While recognizing that knowledge sharing is multifaceted, involving all of the motivational and cognitive factors discussed earlier, our exploratory study has not attempted to address all aspects of this complexity. It is our view that it is perfectly legitimate to focus on a researchable question that does not necessarily address all facets of a compound problem at the same time. In studying a single case, we have been able to control for the effects of (i) organizational culture, i.e. managers' actions and policies that encourage people to contribute and use the system (Constant et al, 1996; Orlikowski, 1993) , and (ii) the incentive system prevailing in the organization, and its effects on motivation (Huber, 1999).
We have also tried to standardize on task and job type by confining the study to software developers in one organizational unit. Nevertheless, there is scope for more investigation of the specific tasks carried out even within the software development process. It seems likely that controlling for the effect of task differences will be almost impossible, except under laboratory conditions. We also used a cognitive style instrument that was designed for professionals and that possessed robust reliability and construct validity. Future research could use multiple instruments to measure cognitive style for any research sample, and to test our findings in other organizational contexts. However, there is always a trade-off between what is desirable and what is possible in any work setting, especially with respect to the time taken to complete survey questionnaires and the concomitant effect on response rates.
As regards assessment of perceived usefulness, it is desirable to use multiple-item measures (Davis, 1989) , and to correlate perceived usefulness with actual job performance. If individuals' job performance assessments could be obtained, it would be interesting to test for correlations between perceived usefulness and actual performance levels. Perceived usefulness reflects individuals' subjective beliefs about a KMS and do not necessarily represent reality (Gallupe, DeSanctis, & Dickson, 1988) . Further, this approach is conducive to exploring software team cohesion and performance with regard to the mix of cognitive styles and gender in each team (Leonard et al., 1997) .
CONCLUSIONS
Facilitating knowledge sharing is a complex challenge. We argue that managers need to recognize the implications of individual differences for KMS design and implementation. It is perhaps surprising that few have so far made the connection between the management science and psychology literature and the knowledge sharing process.
Access to knowledge in the workplace is a democratic issue. Unequal access may be an unanticipated consequence of individual characteristics that mitigate against usage of KMS. Democracy may be compromised if knowledge strategies do not account for gender and cognitive style when designing such computer-based knowledge sharing systems.
While one all-encompassing multivariate model of knowledge-sharing may be unattainable, we hope nevertheless to have re-opened dormant debates that will engage others in the knowledge management community. To paraphrase Robey's words, "abandonment of research into individual differences will do nothing to improve KMS design" (Robey, 1983) .
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